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A lot of wreatment studies have been carred out, but no antibiotic has been proved o avoid late manifestations of
Lyme disease. Qur interest fecused or late manifestations fellowing uncomplicated erythema migrans (UEM) and
complicated erythemnsa migrans (CEM) after a mediar obsecvation period of 30 months. To compare the therapeuic,
serological, and clinical outcome, 161 patients were re-examined prospectively.

Late complainis could be observed in 31/161 (19%) of patients, more often in CEM than in UEM (36% versus
12%). Petients with late sequelae were more ofien seropositive than the total collective (77% versus 67%), at least
ongce during the observation period, 25 against 12 of 13 patients who needed several therapy cycles (92%). Seven
seropositive patieats did not respond to oral antibiotic ireatment even after several cycles. Amoxicillin/clavilanic
acid meated patients bad late complaints in 8% in contrast to penicillin V (15%} and doxycycline (17%) treated
DErsons.

Seropositivity before treatment las a negative influence on the course of erythema migrans (EM) disease. Im-
murogenetic disposition might be responsible for repeated infections and for treamment failures in a certain patient
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Frequency of Late Complaints in Patients with UEM and CEM at the Last Follow-Up After 2 Mean Period of 3 Years

LATE COMPLAINTS AFTER ERYTHEMA MIGRANS 33

151 PATIENTS
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INTRODUCTION

First reports on the relation of erythema migrans (EM)
o tick bites date back to the beglaning of this century (i).
In the early fiftfes, it was reported that antibiotes effi-
ciently act on EM {2). With the detection and cuitivation
of a previously unknown spirochete from Jxodes (1.) dam-
mini ticks by Burgdorfer et al. in 1982 (3), the door was
opened 10 study 1t antimicrobial susceptibility in vire and
in vivo (4~7). Several therapeutic studies have been carried
out by different groups of researchers (4, 6, 8—13} to as-
cerizin the best aniibiote treatment in early Lyme borre-
liosis in order to prevent late manifestations of the disease,
as well 35 serological studies, to investigaie the role and
tters of specific antibedies in EM and associated com-
plaints (14--18). For oral teatment following intensive use
of penicillin, retracyclines were found to be superior (4.
Erythromycin, highly effective fn virro, tesulted in more
reatment failares than penicillin or tetracycline (4). A well-
documented report describes the affectiveness of amoxicil-
lin combined with probenecid or doxycyeline for 21 days
(31), and a randomized study supports the use of ceftriax-
one intramuscularly (13).

The purpose of this smdy was to evaiuate the course of
EM in a group of well-decumented cases. The frequency
of complications was comrelated with the duration of EM,
type of therapy, serological results, and status of reinfec-
tomn.

MATERIALS AND METHODS

Padents. One hundred sixty-one patients {116 female, 45
male) with EM were reinvestigated after therapy in the fol-
lowing &, 12, ard 24 months and up 1o 5 years (medizn 30
months) a minimum of four drmes. Every patient’s history
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was evaluzted with respect to arthraigia, polyarthritis,
headache, fatigue, fever, and cardiac and autoimomune dis-
eases. Padents with 2 history of these symproms before the
onset of EM were excluded.

Erytherna migrans was classified as uncomplicated ery-
thema migrans (UEM}, wher no accompanying symptoms
were noted, and as complicated erythema migrens {CEM),
when the occurrence of EM was accompanied by systemic
symptoms (e.g., fatigue, fever, chills, headache, migratory
musculoskeletal pains, and arthralgia). .

Any symproms that occurred during the observation pe-
riod were recorded. These were viewed as late menifesta-
tions of the spirochetal infection when a concomitant in-
fectious disease, trauma, or other underlying degenerative
disease could be excluded.

In patients with an elevated Igls antibody level and neg-
ative JgM zantibodies less than 4 weeks after the tick or
insect bite or beginning of EM, a second episode of Lyme
disease {reinfection?) was considered {14, 19, 20},

Trearment. Ninety-four patients with EM received oral
phencxymethylpenicillin 1.5 million IU dd for 10 w0 14 days,
35 were treated with doxycyclme 100 mg bid oraily for 10
to 14 days, and 12 patients received amoxicillin 500 mg
plus clavulanic acid 125 mg tid orlly for 20 days. Becauss
of persistent concomitant symptoms like arthraigia, ce-
phalea, fatgue, polyneuritis, myaigia, fever, and lymgphad-
enitis in CEM, or arising complaints in UEM during or up
to | month after therapy, six UEM and seven CEM patients
requized retreatment. The sequence of antibiotic therapies
was varied, but in all regimens, penicillin or doxycycline
were primarily used, and ali patients received both ang-
biotics. Seven patients refused antibiotic therapy (Table 1).

Serological methods. Antibodies against Berrreliz (B.)
burgdorferi were evaivated by enzyme-linked immunosor-
bent assay (ELISA} (21) before, 3 to 5 weeks after. 6 months
after, 2nd 2 10 5 years after treatment. An ELISA unit of
4.7 was calculated a5 the threshoid level. A supematant of
an ulirasomicared whole cell preparation of B. burgdorfert
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anlibiotic cycles.

There was 2 high significan: difference in the occurenee of lnte complaints between UEM and CEM (7 < 6.01) end » significant difference
berween the treatment groups in relation 1o late complaints in UEM (p = 0.046) in contrast (¢ CEM (p = 0.185).

B31 strain, 1 pg per well, was used as an antigen. Pho-
tometrically determined optical density (OD) values were
quantified in ELISA neits, defined as the differential valge
of the base 3 logarithmic diletion at OD 0.2 from the com-
parison of a kpown positive serum with the test serum.

Sraristical anaiyses. The analyses were caiculated by 2
chi-square test; values <0.05 were interpreted as signifi-
cant.

RESULTS

1) Clirical course

+ The median observation period was 30 months (22 months

to § years).

Tick bires were reported in 53 patienis (32.9%), insect

bites from mosquitos or horseflies in 46 patients (28.5%),

an unidentifiabie spider bite in 1 patient, and a thomn injury

in 1 patent. No specific data were given for 60 patients

£37.3%).

A toral of 128 patients bad UEM (79.5%), and 33 patients

nad complicated CEM (20.5%) (Table ).

+ Median duration of EM before weatment was 26 (3 to 270)
days (UEM 21 days and CEM 38 days); median duration

.

Tasie 2
Late Complaints

UEM
{n =15}

CEM
=12

(]

Monosymptonanic
Polysymptomatic

Monoarthralgia
Oligoarthralgia
Asthritis

Dysacsthesia

Cephalea

Myalgia

Fargue

Dacrylitis
Acrodermatitis chronica atrophicans
Morphea
Juxra-articular nodules
Neuralgia
Carpalunnel-syndrome
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of EM with subsequent late complications was 46 days

(UEM 56 days and CEM 21 days).

+ The most frequently recarring lawe complaints (Table )
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Late Complaints of 161 EM Patients Depending on Treztmen!

Nuomber of Late Complaints
Patients —_—
EM Towl () (%)
Peniclia 84 14 14.9
Doxyeycline 33 3 7.1
Amocyeillin/Clavalanic acid 12 1 8.3
Mose themapy cycles 13 7 538
Untreated 7 3 42.8

were mild to moderate severs mono- and oligoarthraigia,
starting between 2 and 36 mombs after EM and lasting
from 3 to 42 months. The predominant localization was
that part of the body with previous EM. Arthritis cccurred
only in one patient with primary CEM. Daetylids with
painful swelling of the fingers conld only be observed af-
ter UEM and fatigue only after CEM. In addition, in the
CEM group, one patient developed acrodermatitis chron-
ica amophicans (ACA) of the legs three vears after EM
and one circumseribed scleroderma at the site of EM after
haif a year. T

Recarring complaines after more than 2 years wesg seen
in 19 patiens with UEM £11.8%) and in 12 patients with
CEM {36.4%) (Table 1).

Treatment

Erytherna migrans cleared in all patents after several days.
Penicillin and dexycyelineg proved equally effective in pre-
venting late complaints (85/87% in UEM, 73/78% in CEM)
(Takles 1 and 3). Amoxi¢illin/clavulanic acid was ineffes-
tive in one patient with CEM but had no treatmesnt failure
in UEM. Parients who needed more than one therapeutic
cycle did not recover in up to 53.8% of the cases. larisch
Herxheimer-like rezctions 2t the beginning of weatment and
lasting up 10 1 wesk occurred in 3/128 patients with UEM
and in 4/33 patients with CEM. Manifestations included
flulike symptoms., fever, chills, and fatigue.

Serological findings

« At least once during the observaton period, 108 padents
(67%) were seropositive (Table 4); this inciudes 24 out of
31 patients (77.4%) with Jare complaints. In this later groep
of patients. seropositivity before therapy and at the dme
of the last control wes roughly 50% (Table 6).

Doxycycline-treated patients developed antibodies to B.
burgdorferi meore often than penicillin-treated patients, but
without statistical significance. After weaunent with
amoxicillin/clavalanic acid. the number of seropositives
was lowest, Patients who received mere than one therapy
cycle wete seropositive in a Righer percentage than un-
tezated padents (52.3% versus 71.4%].
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« IgM antibodies were found positive in 15.6% of the cases
before therapy and decreased to 11.9% after therapy (data
ot shown). In UEM padents, igG seropositivity before
therapy was sees in 36.7%, zs zgainst 42.5% after ther-
2py. In contrast, in CEM patients, 72.7% wors SeT0pos-
iuve before and 62.9% after therapy.

« At the last contol, 62 of 2ll patienis were sercpositive
{38.5%): 45 of the UEM group (35.2%), and 17 of the
CEM groap (51.5%) (Table 5). Patients with UEM znd
late symploms were more often seropositive (47.7%) thas
patients without late symptoms (33.0%}); howeves, no sta-
tstical relevance could be evaluated. In conuast, at the
last control, patients with CEM and late complinrs were
saly seropositive in 41.7% vertus 57% of patients without
persistent complainzs. In the doxycycling group, 50% of
the patients with laic sympioms were seroposiive, whereas
oaly 35.7% of the penicillin-treated patents were ser-
posiiive.

Reinfection

According to the definition. a B. burgdorferi reinfection
was suspecied in 28 of the 161 patients (17.4%) due 10 1eG
seropositivity before eatment at a median duration of EM
of 12 days; 10 of these 28 patients developed late com-
plzints (35.7%; UEM 47.1% versus CEM 18.9%; p =
0.000).

DISCUSSION

Erythema migrans can be diagnosed clinically except in
arypical cases, but it is stil difficult to idensify complaints
thar appear weeks or months afier clearing of EM by zm-
tibiotic reatment as being Jate manifestations of Lyme dis-
ease {22-24).

According 1o reports in the literature, late complications
such as anthralgias, headeche, and fatigne have been as-
socizted with chronic Lyme borreliosis in seropositive and
seropcgative patients (25). In our patents. arthralgia and
dactylitis caused by swelling of the juxrz-articular connes-
tive tissue appeared clinically a2s tenderness on pressure.
Joint alterstions demonsmable by X-ray were never ob-
served. Dactylitis was seen in association with UEM. whereas
fatigue was only observed in padents of the CEM group
(26). Migratory musculoskeletal paing either persisied from
several months to more than 3 years or recirred after syrap-
tom-free intervals. Dysaesthesizs could be confirmed by
clinical neurological examination. Headache and fatigue In
cur patients were of subjective nature. Because of the pro-
spective follow-up and the personal knowledge of patients,
statements of patients could be evaluated objectively. Fer
the patients, the complaints were diswrbing life quality for
a certain time, but they have not been seen so SeVeTs as ©©
cause encephalopathy or disabling “rheumatic™ or cardize

TasiE &
JGM andfor 1GG-Antibodies against B. burgdorferi at Least Once during Observation Period
UEM CEM ALL EM

Penicillin 48/75 (60.7%) 12/15 (50.0%) 60/%4 (63.8%)
Doxycyeline 28126 (69.2%) 879 (83.9%) 26/35 (74.2%)
Amexicillin Clavitlanic acid 4/11 (36.4%) 1/1 (100%) 5712 (41.7%;}
More therapy cycles .576 (33.3%} 7/7 {100%) 12/13 {92.3%)
Unireated 4/6 (66.7%) 171 (100%) 577 (1L.4%)
Tora! 797128 (71.6%) 29/33 (87.9%) . 108/161 (67.0%)
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TaRte 5
ICC-Seropositive Patients at the Last Control
No Late Complaisiis Late Complaints
(= 130) (n o= 31}
UEM CEM Total UEM CEM Total
Penicillin 34/94 22/69 T/ 29/80 3710 2/4 5/14
(36.2%) (36.3%) (35.7%)
Doxycycline 13/35 112 3/7 10.20 3f4 072 3/6
(37.1%) {34.5%) (50.0%)
Amoxicillin/Clavulanic acid 2/12 /11 /0 2/ o/0 o 0/1
{16.7%) (18.2%)
More therapy cycles 3/13 2/3 2/3 4/8 2/3 2/4 477
(61.5%) 66.7%) (57.1%)
Untreated 577 5/4 0/0 3/4 1/2 i1 2/3
. (71.4%) {75.0%) (66.7%)
Total 62/161 36/109 12421 48/130 5/19 5412 14/31
(38.5%) (33.0%) (57.0%) (36.9%) (47.7%) (41.7%) {45.2%)
UEM CEM all EM
45/128 17/33 62/161
{35.2%) (51.5%) (38.5%)
TARLE 6 not improve in a certain percentage of patients even after
Comparison of IGG-Antibodies against B-burgdarieri in Fatieats repeated administration of antiblotics. It was farther shown
with Late Complaints before Therapy and at Their Latest Control that the response to several differem antibiotics may be de-
Before Therapy T atest Control termined by mm.._owwaﬂna variatiens om %wn% wmmmh.mab._ﬂu.omsmm.
s sponse; especially, the presence o - was §ignif-
UEM wnw mmwww wmm mﬂww icantly associared with the failure of Ireaument, (29) aithough
._.n om._., ._F_ 16751 (51.6% 12/31 (45.2%) this association could not be cbserved in Europe, as re-

disease, All these symptoms improved gradually during the
observation period, as also zeported by Steers ef al. (27).

The irnportance of critical view of compiaints is 2d-
dressed in 2 recent rospective sady of 82 patients, who
were weated adequately or nonadequately for cutapeous
marnifestations of Lyme bomrelosis (28). Several systemic
complainis were described in these patients. Although
symptoms like amioventricular blocks caused by hyperten-
sive cardicmyopathy, polyneuropathy after acrodermatitis
chronica atrophicans, of carpal tunnel syndrome have been
associated with Lyme boreliosis, these wers atitibuted to
old age or chronic alecholism in this study.

One of the factors influencing the coutse of Lyme disease
has been seen in the duration of EM, as it was twice as
long in patients with CEM than in UEM. In most of the
reztment studies of ecarly Lyme disease, antibiotics were
given within the first 4 weeks of illness (9, 10, 12). As-
Brink 2nd Olsson, however, reported on general symptoms
in 33% in patients with a disease duration longer than 3
weeks, compared to 23% of EM lasting less than 5 weeks
(12). A significant correlation between the duration of ther-
apy and clinical outcome was not found by others (£3}.

The evaluation of the efficacy of the verious antibiotics
used in this study is restricted becanse of the heterogeneily
of our patient groups with regard to the type of antbiotc
and duration of treatment. Unresponsiveness to the first
weampent schedule 2nd ongoing systemic symptoms despite
clearing of EM was observed in 8% of patients. Despite
several antibiotic treatment cycles, the complaints did not
improve after oral therapy in 7 of 13 cases. Persisting com-
plaints seen in these patients were present even more often
than in patients who refused therapy (Table 3). This is in
accordance with Teports by Steere et 2l. (23) and Sigal and
Pateila (24) who noticed that musculoskelets} symptoms will

parted by Herzer (22).

A significant amti-B. burgdofer! antibody fiter was al-
ways concomitant with worse prognosis, in that patients
umresponsive to Weatment were seropositve in 92% and thar
CEM patients were seropositive in 2 higher perceniage than
UEM patients. The epidemalogie range of seropositivity 1o
B. burgdorferi in healthy blood donors has been evaluated
as 8% for the area of Vienna where this study was also
done (30). As reported. IgM sntibodies appear within 110
3 weeks after disease onset, and igG antbodies requirs 4
to 6 weeks to develop (14. 19, 20). We sssumed that IzG
antibodies detectable earlier than 4 weeks after dek or in-
sect bite might point to previous cortact with B. burgdor-
feri. The possibility of reinfection was repeamdly men-
Honed in the literarure (31). Seropositivity before therapy,
dus to 2 long duration of EM or due to reinfection, predic:
a more sevese course of disease by developing CEM or
causing late symptoms.

The pathogenesis of lete complaints must remain unan-
swered. [n case of the detection of B. burgdarferi DNA in
body fluids or affected dssues, persistent infection can be
suggested (34). Viable borrelize can escaps eradication by
antibiotics due to intraceliular location (35), can withdraw
into immuno-privileged sites or can persist in the host through
antigenic variation similer to B. sermsii (19, 32. 33). On
the other hand, nonviable remnants of borreliae such as sur-
face blebs, borrelia antigens, or tissue components actng
as antigens by molecular mimicry can mainsin inflam-
matory processes (23, 36-38}.

Considering 21l these possible hypotheses, further studies
are needed for optimizing the choice of antibiotics and the
duraton of therapy.

“This work was in par supporied by the Seience Rescarch Fund
Austria, Project 7136-MED.
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